Genetics and Biocheumbbitry in Neurospora

In spite of the titlse, this talk is in no way an attsapt to
wimic or duplicate ths leotur:goghgg ggssﬁggg:ygfggé.g; tho god-
father of all this work, Dr. GW Beadls, but will deal !xth the
wost part with obssrvations mads dn this laboratory.

The work that I am about to dsscribs arose in my mind out
of Avery's classical work on Pneumococcus transformation. As uy
tsachers and friends will no doubt recall from my undergraluate
days ab Columbia, tha very sigint of a Drosophila was rapulsivs
in my eyss, and I would no mors havs thobght of counting fruit-
flies than of isolating sporss of somws unimportant brsad wold
cailed Neurospora. The Pneumococcus transformation was howaver
a blologic fact of great potential importancs in medical bacterio-
logy, and it sesmed worthwhil:s looking at it. Howsver,it sesued
tdasirable to attempt to duplicats such an axparisent in an organism
whos3d g3nzs wers located in chromosowas, in the hope of finding
out wore abodt it. Such an orgxanism was Neurospora crassa, in
wohich Bsadls and his school had of course done such a ramarkable
bit of work. I took this crackpot, and by no m:=a.s noval idsa to
Ryan, and discoversd to my amazement (and I hope he will not ob-
Ject to my revealing this) that he had planned azuch ths saus expsd -
mwnt: an attempt to convert nutritional mutants to ths wild type
using killedcextracts of xku%x wild typa mycalium, I have naevar
spent a more pleasant vacation week on an sxpsriment that did not
work. Tha rasults wers encouraging at first, but it soon appeared
that as many cultures ware besing convertad to a 'wild typs ' in
the untreated control ssries, as in the s:ries which were sudjected

to axtracts of Neurospora mycslium, Transformation is thersfors

8111l an open question; it was n3csssary firet to study the spon-



'~ tansous reversion. It might be addsd parenthatically that attempts
of a similar natwre on nan-revarting nutritional mutants of E. coli
have faliled missrably.

An examination of ths litaratura showed that 'adaptationt' had bsan
deseribed befors in several mutants; indsed the 'adaptationt' of the
lsucinlses straln was ona of the most difficult bugs of th: assay wsthod
der lsucine dasoribed by Ryan and Brand. Thse phenomanon has apparently
naver baan studied in datail howsaver. Eriafly it was found that szvszal
mutants which whils they would not yrow initially on inoculation.into
a wadium deficisnt in thsir grwoth factor requirsmsnt, occasionally
would grow up on prolong3d incubation. In awany cases, conldia takan
frow such an adaptsd culture would, on inoculation into frssh miniual
wadium, show ths lausdiate grwoth aharactaristic of ths wild strain;
in some instances thay would not, and it is appassntly his study of
such a strain (18117: isoleucins-valinsless) that had lsd Besadla 10
tha conclusion that adaptation did not involve a cehngs 1in ths genetic
constitution of the strain. For our first studises 1t sesmed advisabls
to sxamina casee of the first type, and of thess our attention has wan

dirscted primarily at the leucineless and the pabless mutants,

A brief review of the bliochsmical gqnet}os of Naurospora may

Badpé to clarify Bhat follows.Neurospora crassa is an ascomycatous wmold.
The 8 sporss in the ascus, as Dr. McClintock has 3xplainsd to this
samscolloquium in ths past are so dispossd that sach palr, barring
slippags 1s genetically identiocal, and the four pairs represent tha
haploid seyregants of the four chromatids at m3tosis.Ths wmycslium contains
haploid nuclei, but thsre ars a great many of thew in sach c¢sll, and

the cross walls have parforations larg3d 3nough for the nucleil to rass
thrpugh, so that tha sntirs mycslium ie syncytial. The haploid condition
of ths wycaliuw is rigorously maintainsd, so far as is known, until
zygote forwation takss place. Thers are two well definad wating typs,
dafinad by a singls gens, so that Nsurospora 1s an obligate heterotlmll,



‘The tatrasperma specisd of Nsurospora diffsr insofar as they umainatin a
wachanism wharsby the ascus' four spores are 3ach blcaryotic and contaln
£xx nuoclai of opposite mating type. The diploid fusion nucleus (P-1)
i8 raduced in 3 weiotic divisions, as in othar forms, and the haploid
B3gragants undargo & further 3 mitotic divisions, 80 that sach wsmbar of
a palr of sporas contains 2 idanticalhggig:?.

By X-raying or UV-raying conidia or spsxzk spores, Beadle has obtaimd
a variaty of mutatiions. These ar3 manifast in the f-1, sincs in the

haploid organism dominance is not a factor.
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